Frequent HRK inactivation associated with low apoptotic index in secondary glioblastomas.
To detect and identify the genetic alterations and methylation status of the HRK gene in human glioblastomas, we analyzed a cohort of astrocytic tumors for hypermethylation, loss of heterozygosity on 12q13.1, and gene expression. Our study examined a series of 36 diffuse low-grade astrocytomas, 32 anaplastic astrocytomas, 64 primary glioblastomas, and 28 secondary glioblastomas that had evolved from either 24 low-grade diffuse astrocytomas or 4 anaplastic astrocytomas. The region around the HRK transcription start site was methylated in 19% of diffuse astrocytomas, in 22% of anaplastic astrocytomas, in 27% of primary glioblastomas, and in 43% of secondary glioblastomas. HRK expression was significantly reduced in 61% of secondary glioblastomas as compared to other types of tumors, and aberrant methylation was closely associated with loss of expression. Reverse transcription-PCR analysis also demonstrated a clear agreement between reduced HRK protein levels and low or absent HRK transcripts. Lack of HRK immunoreactivity was significantly correlated with a low apoptotic index, whereas a strong association between methylation status and apoptosis was found only in secondary glioblastomas. Abnormal methylation of HRK was detected in astrocytic tumors concurrent with methylation of multiple genes, including p16(INK4a) and p14(ARF). Interestingly, these epigenetic changes in secondary glioblastoma were further associated with wild-type p53. Our findings suggest that HRK is inactivated mainly by aberrant DNA methylation in astrocytic tumors and that reduced HRK expression contributes to the loss of apoptotic control in high-grade tumors. Reduced expression of HRK may serve as one important molecular mechanism in progression to secondary glioblastoma.